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INTRODUCTION 
This guide includes student responses to questions from the June 2019 International A-level Mathematics 
(9660) Paper 5, Unit M2. 

The questions are presented with the mark schemes, student responses and commentaries from the Lead 
Examiner. 

ASSESSMENT OBJECTIVES  
The exams will measure how students have achieved the following Assessment Objectives: 

• AO1: recall and select knowledge of mathematical facts, concepts, models and techniques required to 
solve problems in a variety of contexts. 

• AO2: construct rigorous mathematical arguments and proofs through use of precise statements, 
mathematical manipulation, logical deduction, modelling assumptions and justifications to solve 
structured and unstructured problems, and to deduce, interpret and communicate results. 
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KEY TO MARK SCHEME ABBREVIATIONS 
M   Mark is for method 

m   Mark is dependent on one or more M marks and is for method 

A   Mark is dependent on M or m marks and is for accuracy 

B   Mark is independent of M or m marks and is for method and accuracy 

E   Mark is for explanation 

or ft   Follow through from previous incorrect result 

CAO   Correct answer only 

CSO   Correct solution only 

AWFW  Anything which falls within 

AWRT  Anything which rounds to 

ACF   Any correct form 

AG   Answer given 

SC   Special case 

oe   Or equivalent 

A2, 1   2 or 1 (or 0) accuracy marks 

−x EE   Deduct x marks for each error 

NMS   No method shown 

PI   Possibly implied 

SCA   Substantially correct approach 

sf   Significant figure(s) 

dp   Decimal place(s) 
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EXAMPLE RESPONSES 
QUESTION 1 

 

 

 

MARK SCHEME 
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STUDENT A 
RESPONSE 

 

COMMENTARY 

The student has provided a perfect solution to the questions, showing all intermediate steps, clear 
methods and units with their answers, as well as making sure to use the radian mode on their calculator. 

MARKS AWARDED: 7 
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STUDENT B 
RESPONSE 
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COMMENTARY 

The student has provided a good solution to part (a), achieving M1 A1 A1. However, they do not use 
radians for the calculation in part (b) and so are awarded M1 A0. In part (c) they do not correctly 
differentiate their velocity vector, meaning that they are awarded M0 for this part. 

MARKS AWARDED: 4 

 

QUESTION 2 
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MARK SCHEME 
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STUDENT A 
RESPONSE 

 

COMMENTARY 

This student has provided a correct solution to both part (a) and part (b). In part (a) they show the time to 
four significant figures, which satisfies the condition of showing at least one more significant figure than 
the value given in the question. In part (b) they calculate correctly the height of the ball at the goal line, 
compare this height with that of the crossbar and then give the correct conclusion that, as the ball is 0.88m 
above the crossbar, no goal is scored. 

MARKS AWARDED: 5 
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STUDENT B 
RESPONSE 

 

COMMENTARY 

This student has not shown sufficient working in part (a) to be awarded the mark, as they do not show an 
intermediate step where the time t is the subject of the equation, nor do they give the time to more 
significant figures than that shown in the question. In part (b), they find that the height of the ball at the 
goal line is 3.3 [metres], but they do not interpret this value in terms of whether or not a goal is scored, 
meaning that they are not awarded the E1 mark. 

MARKS AWARDED: 3 
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QUESTION 4 
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MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 

This student’s answer is awarded all of the marks available for parts (a) and (b). In part (a), they show 
their full method and give answers as fractions, before giving rounded decimals as their final answer. In 
part (b) they make full use of the diagram given in the question to make annotations and to establish what 
angle question is asking for. They then proceed via the main method shown in the mark scheme to arrive 
at the correct answer. 

MARKS AWARDED: 11 
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STUDENT B 
RESPONSE 
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COMMENTARY 

This student’s answer is awarded all of the marks available for part (a), but only 4 marks for part (b). In 
part (b) the student is awarded M1 A1 B1 B0 B1 m0 A0, as they correctly find the coordinates for the 
centre of mass of the composite rectangular board, as well as finding one of the two correct angles 
needed to reach the solution.  

MARKS AWARDED: 8 

 

QUESTION 5 
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MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 

This student’s response to part (a) includes a good diagram of the situation as well as correct names for 
each of the three forces acting on the child; in particular, the student writes ‘weight’ rather than the popular 
misconception ‘gravity’ for the gravitational force acting on the child. The student goes on to be awarded 
the full 7 marks across (b)(i) and (b)(ii). The response in part (c) gains one mark for the correct statement 
that the acceleration being lower, but the explanation is not complete enough for both marks. 

MARKS AWARDED: 9 
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STUDENT B 
RESPONSE 
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COMMENTARY 

In this student’s answer to part (a), undefined labels are used whereas the question asked for names of 
the forces to be written down, and so the mark for part (a) is not awarded. The student is close to 
achieving all 5 marks in part (b)(i), but they round prematurely which results in an incorrect final answer. 
Therefore, the student is awarded 4 of the 5 marks, missing out on the final A1 mark. In part (b)(ii) the 
student uses an incorrect value in their calculations and so arrives at an incorrect final answer. The 
response in part (c) is not enough to be awarded either of the 2 marks available. 

MARKS AWARDED: 4 
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QUESTION 8 

 

MARK SCHEME 
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STUDENT A 
RESPONSE 

 

COMMENTARY 

In this response the student is awarded the full 5 marks. They set the vertical displacement to 0, which is 
only true at the start and end of this motion, and then find the time at which the golf ball first hits the 
ground after being hit. This time of flight is then used with the horizontal component of velocity to arrive 
correctly at an expression for the range in terms of u2, which was the required result. 

MARKS AWARDED: 5 
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STUDENT B 
RESPONSE 

 

 

COMMENTARY 

This student’s response is awarded B1 M1 A1 M0 A0. The student uses correctly the vertical component 
of the initial velocity to formulate a correct equation to find the time of flight of the golf ball. They then 
proceed to find the correct expression for the time of flight. They do not, however, write down the 
horizontal component of velocity and so they are not awarded the final 2 marks. 

MARKS AWARDED: 3 
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QUESTION 9 
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MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 

This student’s response is awarded all of the marks in each of the three parts of the question. In particular, 
the student gives a very good full explanation in part (b) and provides a very clear method for determining 
the angle in part (c). 

MARKS AWARDED: 10 

 

STUDENT B 
RESPONSE 
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COMMENTARY 

This student’s response is awarded both marks available in part (a), as they arrive at the correct final 
answer. The response given in part (b) does not explain why the kinetic energy remains unchanged even 
though a resultant force acts on the particle, and so it is not awarded any marks. In part (c) the student is 
awarded M1 A1 B0 M0 M0, A1 as they find correctly the angular velocity of the particle, but they do not 
receive the B1 mark as they do not write down a correct equation for the resultant force. The M1 is not 
awarded at they end up with an equation for tan2θ. 

MARKS AWARDED: 4 
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QUESTION 10 
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MARK SCHEME 
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STUDENT A 
RESPONSE 
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COMMENTARY 

In this response the student provides a very clear method, stating where they are taking moments about 
and in which directions they are applying equilibrium of forces. Once they have the three relationships set 
up, they then proceed to eliminate variables to arrive at the correct final result. They are subsequently 
awarded all 8 marks for this question. 

MARKS AWARDED: 8 
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STUDENT B 
RESPONSE 
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COMMENTARY 

In this response the student is awarded 2 marks (B1 and B1) for correct use of vertical and horizontal 
equilibrium of forces. They are not awarded the initial M1 mark is not awarded as an attempt at moments 
should include three terms when taken about A or B. As this is not awarded, the later m1 dependent 
method marks are then unavailable to be awarded. 

MARKS AWARDED: 2 
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